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[si] jsks*^ h/ujt^(-3fi^*r^/^*tj^ 

>- K/N— =e^^^fi«ff3SW 10 6 K^-^e--^ 
^♦IffSW l o 7-t 6 *^— =e = ^^<753iifE^ «, /^f 
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1 

lWE*FS*J5IR8fei::,fc s oasts® (c 

^\ 

— , fifJE#JSR*'<v KOJ^Rftj*^ h/^^J7-, fj 
~ ^ ;* co /-s - ^ ^ ^ jg*g jo J: /n - - ^ ^ #t£iHK: 

*coart;«(oj?iRas:^^^ h/i^^o^^i^E^ 

T-&> 6 * & £ -f 5 fttfSEW *ig 1 15« -sHfc; ^ 

S*ji}R#<z>jgS{frtcp,k£ LT^oJ3R##«*B#* 
^S*J5R»{c/jsS«{cj>«ijLfc#/N--^-^^^#«co 

$ h/uiaiScoJSRafe/^V K(c4>S'JLfc#«|R»/<^ K 

mfiE^JSU'lSWd^^Sr^-rSftSSfflRft/^ KT-li, 
*^fflR»^ffiE#^S*jgR»(7>aE»«ojgR»&« 

^!7-^P«{c*saffl«:«FofciESR»«r*jaL, * 
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2 

o^R**^ h^^yijoSeSBirdgffl^SttL, B5E 2 

X !9SllE*^f5-§-Srtt#Siofc^rSfi-fe^^ >- He* f? 

ft5E»l <7>jgR*^^^ h/i-^IRaojgRa:^^ Kic^ 

ftjEHl <nmmm*^$ h^d^JSR*^^^ 

BtTE^JSRSfc^v KOjSJRifr*^ h/U/^!7-, flff 

HtjEm2 0jS]R^:^^^ h^^^fflE^X^BlR*^ 
^ SSffiP^MIR^Sr^^i: br^ojgR»fflF««^^S 
^R#:^^^^Ec^^b/c^>'^--^-^^^ : ^cco^>< 

J5]R^:^, K^^-t^^ > hcDj^R^^ h/^^r^ 1 ^ 
S*J5IR«coaE*ffiF«:*^<!: LT -t^JHRftWSciH^ 
^S*JSR»{C^S«tc»#ILfc*^-^=^^#«<7> 
^-<^ h/u^!7 — i:, fffE*F-ir > hcoJ^R^;*^ 

^^Ji]R^^^jE^ 1 ^S^:iS]R^<0^f^cDM)R^:^^ 
|^«tc*S«*I*«ofc^3SR»S:*jS;-rs^ 



(3) 

3 

!7-^misi|£ijJBij'iS«^ii^*^flfrlEjgR»:^>' KM*f 
1 OlfiJ<7}ir V h A{f -§-i:^[H]coM^y 

[ 0 0 0 1 ] 

[«K^*tSS*»fl #38 Wis, fl^ff -^Stt^* 

[ 0 0 0 2 ] 

* ?*43#fc*^Ji*«l:J: "9 coffiRg2*fr 

^^/u^^^p (AD PCM) ^^^Rfl^JSIJW 
1 2 8kbps<Z?7*^/u*^*r 3 2 kbps1M&fC/£fti 

«>, «#-ft;J5IK»i&* 8 KHzO«-&T s ttJ©SW{C 8 kbpsi^ 
[0 0 0 3 ] 
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fjrmmmm^m (celp) «rs*^-rs*-^*>s 0 
B^^^s^^mtsr^i^nr ^6 vs elp^ps 

I -C E L P;fr5ttt:, 2 Orasec-^4 0 msecftfJPicD^^ff 
(4£ififfil^5i»^«fl«» (LPC) MWICA* 

^S»fRCR-STD 2 7 F Ms* L < IB ft $ tlX ^ 
5 * < RfW £*"TV6^flF *ffcitft 3-4 kbps 
[0 0 0 4 ] KtCfil^F^^-fkiSSSrSSfc^t^ » 

5. ^HHBS^oatS^iPf-g-^^OF S - 1 0 1 5 

#^/&F*J^*«0»^-&fiS;^ y * iz X V 

' «*£fT5 L P C#=» — y (Vocoder) ^CO^ 

filStC — ffiffiffi £jft,T^5 I MB E (Improved Multiba 
nd Excitation) ^li, *^»M* V h £J3ISe» 

[0 0 0 5] 01411 -«W*»^flF*fli<&i*SI«CO 
0 2 tt^AAiSH 1 3 0 l a>feA*£ixfcSi;*:fls • S^F- 

J: CriJ*.liffifffiO I MB Ear^T 

LT^ilriWiy), o35 « £15 3 0 4 Lt£M 
3 0 5(Ci£ 19 ffi-To ^7^— ^ffi-§-ftS!i3 0 7 ii^ff ^ 
3 0 6t»S*j-*ofc??-g-S:a#Lr*FW^fl:^7^ — 
^SrfflTcL, *^-&ja«P3 0 8l*WFf?*ffc'*7 7<— * 



(4) 

5 

[0 0 0 6 ] Hi SttHtflB I MB E^^^m^^^i-f 5 
BtflB^F^^t:^^^— ^ftfcbffl 3 0 2 0^»iT' 

4 0 lCAA^ii, r ^T^oS^JSiKft^JftSSix 

r-r^^^«^«i3ffij jKiS^ttifig*, 1 9 8 5¥ 
£Si5 4 0 2 T-tt, ^ V^S^G0®&g$:{Cj; 9 £J9 ffi L 

#jiR«Mtsau o lr-ti^^^fc^FS^i^^^o^ 

Oj^R^tSHTA- b - S (Analysis-by-Synthesi 

^ff^^4 0 4li0ftIE^HfcS^:iS3^^:a>ofCg^^ 
T\ J8R*#«fctt»offlR*^ K (J3RftEKI) k ^ 
(k=l,2 K) lc£»JU ^Ml^^/O* KS(C-&JS:$ 

» U BBffi*iJ3£tcj; t) ^/^W«v[k]«rta*-r 

[k]tc J: 9 , fn^v KTliA- b - S ^8rc#tf>;fc* 

fit (RMSI) Sr;*-^ A(w)| £ LT 

[0007] Hl6li, ftufS I MB E^S^ii^fC&ij- 30 

£f5 5 0 8 ir^l^F^^^S 0 9 lc*SU£;h, So #1*9 

^Otl?:^^^ f^Sfl&l A(a>)Uc»JES-rSS«t»SE 
T-ttBilBRtfRffi 5 0 1 T-$g£ LfclSfto^Kfi ^£7jd 

3ii, e-fest^sr^jau jhr»k«sb5 o 4*?2siifc 
sSHfKtcj: DtoaiDta, 7-yx« (fft) it 

&9/cU h^SS&l A(»)|wjgR*'<>K»<^ 
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e 

2?jsRj&x«ffi5 0 6 r-^«^/<^ K^a-js-rsai*^ 
mvym&m*^? v^^my—v a ffd -r 

^rFtf^jaas 5 0 8 cD&p&jagffis 0 2t^h<D^ 

£ 0 I MB E*^iZ>l*jKBIi, " Multiband Excitati 

on Vocoder" , IEEETransactions on Acoust ics, speec 
h, and signal processing, vol. 36, No. 8, August 1988, 
ppl223-l235tC#L<K«£ftTC^-5o ^<D£?\Z., 9 

5*—*&mttil,Xftf}rte$:¥f? IMBE^»(DM 
[0 0 0 8 ] 

^ Kfc^#jLr^cD/o K^*n5jgR»j###*n* 

^, JbfE I MB E*-^T?lifi»ffiF fyfit-ftSLfcg 
S:*ii)S^(i, ffim^ixfcS^:jS]R^:a>o^i5]R^:^^ 

[ 0 0 0 9 ] -<7>^^^ h^fi»«:3R*!)S^Ji|Hi«TW 
A^l^^ir ^ h^ff-^ s (n) 

^{ciSJKLfcSfe, 2 5 6^:cof FT(a 9 j?]R^:^^ 

^ H/^S w (m)^5C (1 ) tC£ !9t#5o 

t*l] 
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7 8 
no 

S w (m)= ^ 8(n)w R (n)e-' 7mm /™ for - 128 < m < 127 (1) 

n--110 



g:£M)&$:cooc7)L#:SP& ( L = 1, 2, . . . , Una 
x ; (Lmax + 0.5) ■ o>o<2tc) Sr^^JlKJfti: LTiilSjS) 

5t (2) "C^-rS»ffl[AL^>^^^ h/KZ>«tfg 

1^=1 



[*2] 



- La^o) ffi L (U + 0.5) - wo < 2tt (2) 



[00 10] ZCOm. o>o$:l/4tVfllS«j^ 
K**^-»ffir-*S5HiK^^«fltALS:af 

(a> o) 
[«3] 

£(uo) = £ |S„(m) - S„{m,wo)\ 2 (3) 



SSfHiK<Z)fiiHAL£:*'<^ h^JlttirtSo 
(4) t^^^-T^^^ h^&*«#teDk&Bflffi¥iJ3£-r 
£¥K£t>#fflKIS#* (al-bl) (7>^F^S^^i^ 

[«4] 



[0011 

UBS 
lei: 19 Pit* 

2fflP<7> 



co o ( = 2 tc f o) <Z> fc - s> A P iC J: t9 * 

|3^A f £ 2kHzf+ift<Z>i9;WjK««-COjg 



(4) 



immCi f (2 kHz) £5*; ( 5) M£ 9 ff-*U/S:>b^r- 
[IS 5 ] 

*f = fo-fs/(P + *P) 

(5) 

A/ Iwr , = A/-2000//o 



[0012] 



fo (Hz) 


P = fs/fo 




MttRHSAf (±Hz) 


f = fo 


f^2kHz 


1 0 0 


8 0 


1 


1. 2 


2 5 


0. 5 


0. 6 


1 2 


0.2 5 


0. 3 


6 


2 0 0 


4 0 


1 


5. 0 


5 0 


0. 5 


2. 5 


2 5 


0.2 5 


1. 2 


1 2 


3 0 0 


2 7 


1 


11.2 


7 5 


0. 5 


5. 6 


3 8 


0.2 5 


2. 8 


1 9 



X l ?WSK «fc (flbttfcflMR fs=8000Hz) 



[0 0 13] *l a>fcfc>J&>£,fc pi-ISRofl^S^EIR 

* (fFt'^f) ^)««KSAP^ies/f^r- 

12, 2kHztti£<75ffiPR<Z>jgjR8fcK*ia± 2 5— ± 7 5H 
z*T*&tJ«, 2 5 6^F FTt-JlJ^t^t^W^ 
^ h/l'MH8000/256=31.25Hz^±tCft5 o Sfc. f 
o=300HzT*te, A P^O. 5 t' ^f(7)^{: 2 kHzf+ift^SSra 
&J*-<^ h/U§^l238HzlC/£ I? , A P^o. 25<Z>#-&{CJ: 



50 



ITi*: (4 ) rff® LfcF F T 2 5 6^^f^(7)^^^ 
h/^iK^BHC/Tt. ff'JxJi, fo==275HzcDg 

I4P1=2 9t-*?5^, g;£JI]&$:<7>#t:££Pi== 2 8 £ 

ffl&m* f 0=8000/ (29-i)=285. 7 (Hz), SMKftK 

f o=10. 7HztC/£ 9 , il 7 J; SIE&ft;;*^ h 
^K4SDk = 0. Hi-, mmt^y^P i= 2 7 <D 



(e) 

lHzfC#;9, Dk = 0. 3{C&!9, JEt&ltX'*? h^K*(- 

»ffi^^6o Mitfl/4 ey?-m&<D&&'?& % 
ffi^S*if) KHStt8000/ (29-0. 25) =278. 26 (Hz) {C * 
*?, S*J5K?B:K*A f o=3. 26Hz-e*>Sdv 2kHzfti£ 
t?tt2000/275ffipa* LT23. 7Hz<7)J5l jK»K*t-tt t? , 
Hi 7 XVJEMit*^? h^KSl20.0lS£j&>&0.35£A 

[0 0 14] I MB E^^iC^o(j-^^^m#^*5 

AJS^SSrjgjRftSSI (fft) u *F«#<k:^7 

fcft, aS?J5lifi»«» (I FFT) LTi^t^^^ 

[0015] **9iJ*, *J*S#JaR#tf>K'ffc 

*ff<£>/h£ fcl^m^ifcfc £tf £> - £ 2r @ 

[0016] Jt? 

J^-fHfc:''* 7 * - * £ SW-T fc'* 7*—?<n 

ss*st^or, mE^-fe^^v h^fe^FS^js 
3£ $ n s a 5 o mix m, \z «t 15 m ta* ^ it * m $ * o 

iits^f^T 0 , we* 1 osr**^ h^*«»o 

^6^-^^^ ^/n— ^e — ^^co^n — ^e — 
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sbw, mE#^s*jB«w-»«rs«fflo4fleFfijiJi^ 

[0017] * ^(C^Tt, #*K^^«#-*2fcli, 

fiffE*^^^ h<z>«R**^ h^Sra«coJH 

j&^^JSU Lfc«SUW«^bft =7 * —9 \z 

fllS^^^^i-fttiEJSRft^v ^^>^'MK 
*^fl»E*^S*HK«waE»«o«K»t»fe, & 

^ra*^^Sfiffi^4*ofciEffiR»«r*ja;L, ffl 
E^JSU'tta^ftl^Sr^-t-JaRjft^v KTMi, ^^^^ 

U ^JS-TSSflE^--- = e = ^^fflF«6^^'<^ h^^7 — 

^ > h co^^7 u — Aff -g-^^m^fcgffE^^^ u- — A 
ft ^t*^imts :l £ J; 9 M^^^^^Lfc 
«, itiE^^LfclE^RPir^D^LT^^B 1 ^^^^^ 

[0 0 18] £ hlZ&fz, *&m<D^J%n^{£^7 

Fft#«rft*»o)f5IffiS"ir^^ > MC£ «9 II (75JS3R 
h/u*6»t5$S, StJE^«*S:@«*o 
^{ci: 9Si'#Siofc@SS"fe^^ vh(cJ:i?m2(7>ji]R 
»>^^<^ h/uS:Si»-rS¥*, B9E»i oi^R^^-<^ 

jfjR^c^^^ h^d^fflSft^^^ h/^!7-, MIS* 
-^-^^^affl*5j:U!^N-^=^ ^«F**i(c <t D ME* 



11 

[0 0 19] £fb(c£;t, *«W<7>«Fa#Katt, ^ 

&zt\z&*)mtt?r£$ij£-rz>¥.m* texts, mm± 

[0 0 2 0 ] 

mi£ Lfc* W?*{fcy* 7 ;* - * J: o r 5 * 
T-tt, ftfjEH 1 4 {o^ UfcW7*W#ffcfii£3Sfi^*F« 

T**>S3&^ r. r.T*^, I MB E^5UcM£j L/cI^^^j 

[0021] Blili^SIW^^FW-S-fb^^^-^o* 
v?mmmx&>Z> 0 COBItc^-rj: 5 ^W^W^r 
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F^Sff»^4 0 4, £><fcU^ A^Fif *§-S:@«*<7> 
V^TjaR$!:^#f h^fi»|B(a>)lS:«- 

[0022] ::r-, *««o*F»#ffc'*7*-*co 
6. tit, ffitEAA^^JSK*:^^^ h^^m-ffiy-r 

&/b£^m&\*MVt^b&£<otoSLi>*b* A^ 
[0023] :oii(;o^r t |3, |4, 

ft) ^^jr-^So mm\$2 5 6^o«5isi!t«c7-y 

% (FFT) Dt»-&^K«fflK*^fcSo w^H(^^ 
ffifift (^ftffl) offiJ^fcSo ^^bttfcMI 



(S) 



13 

[0 0 2 4 ] ifc, Wtt»»SrSBt7>*S (f$Ffl£5K) T 
w (sec)X(^ L w (^^^;U)^^^S*M)^^:f o (Hz) X 

-^n^^cD^(fg^4/'T w {^^^ 6 Hot, /n — 

^**r*tti:Lr, irC (6) id J: 9 JSR»#$ff?K^* $ 

[*6] 

2/r M < /o/2 

(6) 



[0 0 2 5 ] **3, JSRft^HfrfS^ftSlS, (6) {C 
tu,(n) = 0.54 + Q.46cos( 2ff ^ ~ 
= 0; (W>ir) 



70 
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-f (7) (a^)f 1(7)JS3»M 
[»7] 

£„ = cetf(P/20)-80 + l 

•/ (L. < 161) then L„ = 161 (7) 
if (L w < 481) then L w = 481 



(8) tc^-faiS'^ v^*ffl^fc»-&OSB8««Sw 
s (n)<7> 0 7 K^f. (/c/flFF T^^M = 

[»8] 

, ) (M/L„) y 



M-l 



-) ; (-* < * < ir) (8) 



CuT, n = 0,l,2,..,M- 1 



MRFFT&ft 



[0026] %:&mr*te, m&m&m f o<nm kHz<z>*-&tcrt:5S; (9) «9*^r-# £ c 

hMftp SrRSt5d»T*^3f4F F T [»9] 

8000/(/o/p) M (9) 



4 cO^^{Ci^M= 5 3 3 {C>fe 9, 51 2&f£S<^F F T 
[0 0 2 7 ] J£Xi:C0j: 5 *«5BoWff^7^ 

S*JSR*^ffiH^bjfcffi$ixSa«c60F FT(a^ 

R3£^^ hA-£r#T ^e-^ j*^;*^ 

/L-^r— (7 1/- ) , K^^^^— (/<^ K 

SrtfSIU v KS^*T^/«I^*« 

9ia, @:£&1MXof FTK J; ^ = 



[0 0 2 8 ] 0 2 1*. ^^P^CO^^^^^M^^tl 

(a>) i 3&^a* $n*^*F*^j«-r s^F^F^as 5 
08, at*nfcfm^7>-^©H©w/ 

40 S«|B(o>)|d«A*$ixSSi?r*F-&fiB:a$5 0 9, fej: 

5 0 8 liffllSig 1 6 (O^ Lfc^^O^^^ 
5 0 8 ^ l^iOi^iSflW 50U i^PR^D©^ 5 0 

^coo^^U^^F^ ^tifcJ?)R»^V Ktc^JS-fS^co 
i^pR(f-§-*^^L, Btjffi;*^ h/i-S»««l B (a>) I 

^PR^D®^5 5 0 2Ttnb^DSt5o 
50 [0 0 2 9 ] ^F^F-a-fiJt^ 5 0 9tt, ttfoy ^ 



15 

^A^IJ$g±3&2 0 1 , ^7>n^tJ^2 0 
2, 7>^A^?lj»£ti3fi2 0 3, iSejg»»JE«SB2 0 4 

T, ^/«!F*JSU'l»«v[k]d««I^S:^-rj?liKSf:^> 
KTM3, »»7 vyjU3S?iJ«*as 2 0 l T-$g££*i,5* 

^7V^^lji^7V^^^2 0 2 

&$m&m 2 o 3{ct>i^rBtriH2 ow7y^A»b 

jeS L co /n - - ? ^ !7-i:rai:icisa 

izi&mmm. ufcft, a?jaR«ffi«a5 2 0 4 T*i?7-^ 

(I F FT) ^ irtcj; 19 ^<7DH^5^f#r^n^ 
iF7 Aff #<t L, 7U-ASB*2 0 5^1ot!| 

J: 9 «Q**S 5 0 7 tc*5^rffl[|E 

[0 0 3 0 1 tfti?*), **W<7>»^a**-j5fe{-*5l^T 

(3, ^^^^[cif fi^ ^ f f t la ^ ifti 

f^v^A^yiJSgfeSS 2 0 1 teXUmftfo? >¥J*7k?\ 

ts^Mltori^o fir, -e^fflSi*:;*^ hA- 

®F F Tic J: or HWPPflttr-^ai^^Sr^jaLfcS, 
/£7U-Af^^f^f6i;3[atv^ 0 c 

[0 0 3 1 ] ^T-, ffiI37y^^v"- Jr^^^SStC 

do) tsar^s, 
[«ki o] 

Re(S tt (m)) = Re(5„(-m)) 

(10) 

Im(S„(m)) = -Im(S w (-m)) 
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[ 0 0 3 2 J HUES 1 fC^ Lfc#«!BO^W#<t:;&-Sr 

it 8 kHzS*(7>a*{k:JSR«:r-a*{fc $ Jxfc*^ 
[0 0 3 3 ] itfjfE^F^v^Mf ^FSiS 

§f-|?£f$4 0 4^oJ:U^^-<^ h/^*tf»«B4 0 5(Ct>A 
*£;h,5o 4 0 SfC&l^T, Jg2 

*s<? h/u§H*95 1 1 1 13, tt*^-*^;* > 

&i«iS:7-y^S» (fft) ts: £(d«fc 9B»W4 

Aft #^S*ffcJ3R*:& f s£ L, 2 5 6^(Z)FFTSr 
ffofci^, §fg£;ft,3M)R$:;*-<^ h^B [m]i3&0 

^ 5$ (id r*»^nsjnKW:PflSB f dS{cw-»$nSo 

[In] 

M = £ in*) (ID 

[0 0 3 4 ] h/i^?— w-*«5 1 i 2 13, ffltas 

&fi£l b ( a> ) I <h irtuM^, 
j<? [0035] ^-^^stf^^4 o 4 13, SSjcSStoaSW 1 

0 1, SB 1 h^ff3fi£W5 10 2,7 U — A^-^/U^r 

-fUtffi 10 3, k^^^-W-WW 104, #i£: 
10 5, s<l/ K^— ^-^ *«*Iffl-3K315 106, 
K^ — ^e — ^^IffSfB 10 7, K^ — ^ — ^ 

^*tf^^l0 8, f^SM^10 9ia^M^ 

[ 0 0 3 6 ] SSJSSBMsaaR 1 0 1 13, *^fs # s (n)(c 
^■L, B1JlHS*ja»a:*t3£«5 4 0 1 T'K^nFS 
^JSlRlcoo^oibfitl^bfc^ (6) - (8) T-jBJES«J«w 

h^S*«5 1 0 2T^ (12) tC^M-F F T tC ct ^) 

13 F FTfy^ftt'fcS. 
[*1 2] 

for 0 < m < (M - 1) (12) 



[0 0 3 7 ] 7l/-^x^^ftfffli 0 313, JSK ffiT#£4£«Lfc;7 i/^^^^x^wu^ ( T^U — 



(10) 



17 

ft* (13) «ct t)W-J|-f S. ^2il{cj:v? 
1*13] 

/ = T£\Alm]/M | 2 * ^ (13) 



[0 0 3 8 ] K^A^-W-Wffi 10411 ^Mlft 

SiMi — j £P£,£) Eb[k] (k=l, ...,K) 

k Kfc)*'*^ h/HSMSr[ a k, bk] t , &<75 

« (14) T-^*?£*l5 0 
[f 14] 



£".(n) 2 



(14) 
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KoJSIK3SjfiHS:a*JllK»Q>oW 3 fete 
R3£t5»^{iW:, a k, b kil 
[«1 5] 



ak = //oor(^(3(* - 1) +0.5)wo) 
6Jb = //oor(|£(3* + 0.5)wo) 



(15) 



7(7 [ 0 0 3 9 ] 10511 StjffifB 1 h/U 

[tie] 



L^[m] = 201og 10 |AH| 

[0 0 4 0 ] ^ K^-^ = ^*16«tHS3I5 10611 
^JSKS^-O- Kp^co/n — ^e = ^;*«ffiAh3:;fcf2Bh£:H- 

A[m] lO^-^JIJOtt^ffii^COS^^ffi/hfil^r- 
1, H2£ CO^^^^cfitHOr-jE^L^iiSAhl, Ah2£ 



30 



(16) 

hl^ Ah2<o/h$ i^4r^N — ^e — ^ ^SffifFfflBflSAh tt" 

mi 7] 

Ahl = (tf 0 - HI)/ HO = 1 - HI/ HO 

Ah2 = (i/0 - H 2)/ HO = 1 - H2/H0 (17) 

A/i = min(AAl, AIt2) 



hr-fFfffiur *>ai\ 

[«18] 



Bhi = -2oiog 10 (in/#o) = 20iog 10 (^ro) - 2oiog 10 (in) 

Bhl = -20]og 10 (J72/£rO) = 20log 14 (J70) - 201og 10 (#2) 
Bfc = min(BM,BA2) 



(16) 



[0 0 4 1 ] K^ — ^-^tlff^^i 07^, ml 
^-*- = ^;*»§HK9$ l o 8 11 SflE*r«:ffi*9n o 5 



_ cotii*srSitT, mis a: (is) r-7Fii,itm&9k'<>' k 

^~^ = ^;**<Z>»|-JSll FFTtllib 

40 201ogio I A [m] I ^^(^ftl^t^^^^ h /l^SW201ogiol 
A[m-1] | , 201ogiol A[m+1] | £rifc«L. ^TJxOffiJ; 

[»1 9 ] 



/or ( m = a* + 1 ; m < 6fc - 1 ; m + + ) { 

i/ ( 201og 10 |/t[m]| > max(201og I0 |>t[m + l]| , 201og 10 |X[m - 1]|) ) 
then X» i/u 1 £jJ0A*o) (19) 

} 



(il) 



19 



[0042] ::r*, &r&£tiitx'<f? h/t'fcHftffiSr-fc 
irt^^f^c H9(7> (a) t (c) tt*^ KyMS* 

2#B^m+ l#g(cS,tbT, ^O«;fc1l60fii|>Iti:m + 
l#g£m+ 2#i<75fi«(^^tC*Sr ^ 
ZX\ m+ l#g £m + 2#g(D^^^ h ✓HO^d**** 

x.£W^J:9, [H90 (B) £ (C) M^-r^fc*-^ 

[0 0 4 3 ] ^3££*iJ3£fflS 10911 W\Uy ^-Ax 

ff3S«5 10 3, V K^*/U=¥ — W-fffflS 10 ^ 
4, ^««10 5, K^-^^*««fHS«5 
10 6, K^ — ^e — ^ ^*Iffff95 1 0 7 33 ^t^v 
K/N-^^^^SfctffltSBl 0 8 -CWfcti Six*:, 7 A 
oi^/U-^ — (7 1/- A^!7 — ) Ef, Ki^^- 

(/<>K^I7H Eb[kL ^ — ^e~^ ^fiSHpwM 
[0], A-t^^^iHpw[n][l], A-^-^^HnO 
^> KS^*F5itSV[k]«r«- 
^Ltb^-T^o ^T-, Hpw[n] [0]li-e<Oj?|jR»^> K 
tc*5(t5^ — ^E- — ^^cojg*! (AhfcfclSiBh) tf>_btfc 
n«*r-o|gi|B-e, Hpw[n] [lltt-ttttc^j^-rs^— <?0 

[0 0 4 4 ] CKZ^FaSvtklli, A*^7^-i?«r 

Z>« #fflO*J3e»a (MxJi, 0. 0—1. Ocogfc Soffit 4<? 

Li4[m] - 201og 10 |A[m]| 
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6) OJI^fcfi, <D'<ls b*mz&j$L\^Tz&Fbtel 

[oo45] no, Bin*, mi fc&tf sfifriB^n* 
9 , i 4 0 2m^T-W:^t5o r. ^ r* 

[*2 0] 

f 0.5/s/a;o \ 



(20) 



T-ff^ixS. ::t», ceil(x)(ix6Jl±r*/h(75S«fe 
4r^-fc #Jx-ii\ h= 3SS«cRtfbr^^ K»K«rff 
»-T^c h o>o^**n« , ftrtS5C (15) (c£i?^ 
K#-§- k =1,2, . . .,KlcStlt4^y Kco^tcAS 
F FT^^^ h^OJ3R»««[ak, bk]£ff£-f 

[0 0 4 6 ] ^7^1 4 0 4r*ll 7 1/-A^7-E 
f, £iJ:U\ K^!7-Eb[k] (k=l,2,...,K) ffj 

lE^ (13) ,^(14) J:9 tf^tSo 

1*2 1] 

M 



£/=X>[m]/Mf 



(13) 



[«2 2] 



(14) 



&fC, ^7^1 4 0 5T-^^^ h/L^^iffil A [ra] I <Dy^f 
V 7* v"</HCffiSI L A [m] 

[»2 3] 

(16) 



^ h/«ii^l7n- ^7^1421-14 
2 8) fCO^Ti3^i$-t£ 0 

[0 0 4 7 ] *^3fiftV[k]<7?*iJ3£$:tT5o * 

^7^7 C 1 4 0 7T*7U'-A^(7)/^- (7 1/- 

^7^7 P 1 4 1 6T't^T^^> F'^i^ta^t 



!7 — Effl*BflffiThO«fc 9 *£^:7 U AC^ltll XT' 

j/^i 4 0 8^i4i5^yh>^l:A5. 

K/L' — 7" "CIS, If^f^^l 4 0 9T^^IS^ 

Fv[k]=o i:^:^-r5 (^^^^1414). ^ffiThi 



21 

=-^*fi«Hpw[n] [0] t^ — ^^^^iHpwIn] [l] 

r-te, ^— ^—^stlHpwCn] [o] t^—^^t^mn 

pw[n] [llt^^t^THpwM [2] ^^faLTt^o ^ <D 
7*7- 4 l 0 <D^-~ ^e — ^ ^fiBi — ^~ ^ ^ 

3 0 — 1 4 5 0) Ico^ttt, t&3$-r£o 

[0 0 4 8] #ctc, ^f^Hii -tvN— ^- — ^ 
HnSrfffflfiU K3£Lfc^^ Krt^ — ^- = ^^«:h irO 
S2**>5JfiB* (^(LlTh20J^T. ^MTh2LJ^_L) xhti 
lf^v[k] = 0 irfij^-r^ Uf^l414) o fi&J 

f^yi4 1 2TvN-^-^^MHpw[n][0] £ xn — 
*-~^;**lHpw[n] [llSrfffflfiU, -tix-frixSr^oBBffiTh 

4) e xm&mm\tmfc®>!&m^ i o i t-r 

(8) ^(OHjS^^ ^ — 

Btx»«$ns^-r vn-yco^^^ hyuffiirKiS^ttT 
^ h/MlMwfj:SftL T i: F FTtSMCJ: 9 ( 2 

i) 3zx^nztiz><DX\ Thste z.<omt mm mm 

[»24l 

M„ = 4~ (21) 

9, **JlR»i:iBlSS!*asa5<?>S*d4ffiftE (6) 5£co 

k (v[k] = D ^^^t5c £A±<r>mrtz& 

£ , ^7^1417 r-r.co^i^Stf^ 

^54 0 4<7>&L3I£^x_5 0 
[0 0 4 9] ^W^pCLT, 7 l/-^/^-Efl:o 

v^rHffl*iJSL (1 4 0 7) , */<yK(:o^r, "t<n 

K'*P — Eb[k]*co^TIBffi*iJj£b (1 4 0 9) , 
^-^e-^^SHn(:o^r»J^L (i4ii) , 

£ b (C, /n — ^$gi)iiHpw [n] [0] £ /n — ^^ ? ^ 

«Hpw [n][i]tcoi^r»ni*ij€ ( i 4 i 2) ir, r. 

^b^S^b2(g (0&61M31) ^tF?ISV 
tf, O.O-i.ooII) oo^5tS^»ffi-r5 X 5KLT 
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/fl^T*iJ«U 2fito{fi^-r5C ^^r-^^ 0 

[0 0 5 0 ] ftlta^r 1 4 0 6 <D*s<? h/U 

iti^t^-fyi 421-1428 C0*&3lrt?g 
iCO^TRStS. ^7^1 4 2 1 "CSttBlofc*'* 
^ h/^tfgO^t^fflL A[*]iC^fLT. ^7^142 

2~ i 4 2 7 coy ^l^-ycASo ccoy^Xi^ 
^/u-^rfi, aJBcLfc4^coJ5ljRa:^'<^ hyH6«o 

y<? t U/hS fc«*£,;&*fcjfrui, ^^«*^{c*fc«ffiffl^ 

[0 0 5 1 J ^7^1 4 2 3t\ IlLfc4^ 

<7^# dl, d 2 , d 3 Srff* L , ^CDftF-^ s 1 , s 
2, s 3^tf®-r^ 0 ScM. ^7^1 4 2 4r*sU 
s3«W^t's 2iI^5^$:MtS 0 -toft* 

5. flJlEH 9 (C^ L)t«(c, ffi^^^lBtltt s 1 ^ s 2 

^f^/l 4 2 5(a^|d2 I^Hff^^BBfllTh 
4£ >?'h ^7^1 4 2 6 r- L A [m+i] t 

L A [m+2] h (D^mXW:^ ^X. Sftvh £ ftffi 

[0 0 5 2 ] ^CtC, fitfBB^^ y ^ 1 410 CO^~~^r~? 
30 ^»Hnt^ — :: e=.^^S*lHpw[n][0], ^ — ^-^^ 
iHpwfn] [1] Off^^^/U — 1 4 3 0- 1 4 5 0O 
fti3lrt8«:ll 1 1 «:ffl^TRSt5 4 ^x^-T"! 
4 3 1t'^'<^^iiHLAW, S^jS)^*coo, 
^^K#*k (k=l,2,...,K) , K^^<^ h/^gSH 
[ak, bk]$rA^?^ 5 o ^7^14 

3 2T-, S*ffi<7>«:*ff*+S«i*ffl»^ !>>^Npk, 

Ofi«S:»M-*-S**ffl^^!; Apk[*], «M<7)S« 
*tS*ft-#-5*/hfit^^ y Abtm[*], /n— t^^^OSffl 
^ SrfttttS^^-^^fitB^^SJHpwW [0], /n— 
^^^Offir*i|iI«:«W-#-S^ — = ^ V Hpw 

^v^Hn^^n^notc^^^-r^o /n-^- 

yt-Htt^a kici^^-f-So 

[0 0 5 3 ] ^tC, yZfl 4 3 3t*t-^ • # h A 

ff^yu-y (^7^1 4 3 3-1 4 4 8) tcA "9 , ^ 
7^^1 4 3 4 T*M^:^-<^ h^SBLA[n]^LA[m- 
1], L A [m+l] X V ^Inll L AM^Xffi^J 
5^ ^1^7^1 4 3 5 — &M-tZ><> ^7^1435 



23 

^1 4 3 6 T-*;*:ffi«ft;fr C> V* NpkXU<«/hte*# £ 
U Apk[i]fc, S)»fflLA[ak]4r«/M^ L> Abtm 

[0 0 5 4] — ME*? 1 s/^ 1 4 3 4 0> ^ IfcfciJ 
5/^1 4 3 8r*i/Mt^5WJ^^ff9c CCD £U:* 

1 4 3 9T-@/hfi$:# C^NbtmSr-Y y ^ > h 
U i/MLA[n] fcffi'HI* ^ Li Abtm[Nbtra]tcRS 
-f& 0 £ b (C, /n — ^e=. ^ *"Hff>§HBL<Z>fc*!>, mbl£:mb2 

*>Sd^*iJ^L, M^-7 p oI^fi^r 7^14 4 

-frtCtt, ^-7" 1 4 4 0 tMSI/hfiBft* r> V^Nbtm^ 

^yH^^M, S/M/^'J Abtm[Nbtra]iCL A 
[bk]S:ia»L, ^ — ^e — ^ ^♦i<7>tfJtOfc^, mbl^rnb 

[0 0 5 5 ] Jfctc, ^r^l 4 4 3T*, «/hffl^«ttl 
1 4 4 4 ■Ct^fiSHa«:l|-St5o ^7^1444 

SfllS^; (18) t?^Lfc«tC, */M-CHaS:f|-)tLt 

SrW-JSU, ^75/^1 4 4 5^, Ha&m&CDfflm'rhSt 

&H3?tL (^7^7 P 1 4 4 6) , Jbtt n f@0/^^~^ 
*fi"ffi£:Hpw[n] [0](C^ — ^ — ^ ^«Hpw[n] [1] 
t5 (^7^1 4 4 7 ) 0 ^7^/1 4 4 7 C0niaxN 
(Hpw[n], Ha, Hw)li, Ha#Hpw[n] [0] 0>ffiyiJ5f 

/HI* ^^^^^^{c^-^e^^^igit)I^^-r^i coia 

?ijs*<^*^ffii:«# frit* mmz.^— ^-pxm&m 

^77^1 4 4 9 T', '<> Krtt'©/^ ^~?X<D 
$:Hn£_bf£n{@c7)^ — «Hpw[n] [2] £ 
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[0 0 5 6 ] fifrEBl2(c^Lfc**W^ : a i ^«* 
U S»»7ynp«4»2 0 2(l^g»#7^ 

2 0 4lc£;^T3lfT£*i£i£:7 — 'jx^WloM 
(®F F T %t§k h <n>\/ 2 7 ^^yu 

20 rn«:»*JiHff<!OiS?*-[6]^«if4S:S<ELr 

[0 0 5 7 ] r (DJ; p urffjfS^t^^vyA^^iJ^^ 
^5 2 0 1 *5 J:0«SM»7 V^^»yiJ«*«fi2 0 2t^4 

3tc«*&sn, err-, i^2ocd 7 >"¥^^w£m%Lm 
b^mA<D%¥hb&mt&t£\^x . m^iz/m 

30 ^v-zmu*^*? h/^^«aBi(a))|{c*rjcSLfc4i 

[0 0 5 8 ] :o<t 5 Lr^#btLfcWx.^ 2 5 6fi 
(jSFFTgW2 5 6M^) CO-T"-^ 7 1/- 
A«fflf(5 2 0 5{CA^£n, fltJIE*^^^ > hOli 
40 Jflffllc**/& Lfc7*—^» 2 0iDsecj?l^r-^ix 

« 1 6 OfgCDv 1 -*-^) (C^^-^^^n^o wil*4, fftcQ 

[0 0 5 9 ] §12 n±.^\^fzm^^^^<D^my n 
— t*-t"Blt?*>6o ^7^7 , l 6 0 2 r'^7^- 

50 (a>)L ^p?m*ffl&$kcoo. K^aiFwavtk] 
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'<>K»Kmax* (2 0) X *) n±~t 

f^RSLti/^fpt^yhijfmiBr-. fs-soo 

0Hz, -fer^^ V hM^Tii)^^: 1 Omsec£ Lfc4§-£ JiFsize 
= 8 OT'^So ^77^1 6 0 3(^1 FFT»MC2 

-t*L*ti 2 5 6B5B*:0fc:S)M{k:-*-5 e ^7^160 
4^7V^^FFT^^^ h/l-I40|Dif[:r\ v^7 

[0060] ^7^1 6 0 5- 1 6 1 4 (^fti3l7 ^ — 
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S:S*-rS^-^T-fcSo ^7^l 6 0 6lig^W 

st^r-, stris i MBE^K-cfi (22) xtr* 

-tr>X u [n]*r*£U u [n] li E«/&#£[&*-f 6 *: 
10 53125/2*«Cfcffi&Jfl^5o 
[«T2 5] 



u(u + 1) = 171 • u(n) + 11213 - 53125 • floor ( ) (22) 

V 53125 J 



[0061] ^7^1 6 0 7- 1 6 1 3 J* ^ — 9 

0*fc^to3l^n5, ^7^1 6 0 8T, frs< 

1, bl]£ (2 3) ^CiDttJiL, ^7^1609 

#Rf9 , u [a 1, bl]*Sl!9 ffi-To 
[*2 6] 



W = /Ioor(^(J + 0.5)u<») 



(23) 



r M(iiS?F FT ( I F F T) <D&$kx~foZ> Q 

[ 0 0 6 2 ] ^7^^161 OT*^) fctJLfcffltiJ 

J72(m) = |5(u/)| ■ U\{m) • Af 



h;^/^-^ 1 \z.te&mz (2 4) 5£tcj; £ ^ 
>y Av'-^y^u_real[m] t u_ircag[m] £r^< # h/L-T'^ 
h/L-u_Real[m] <b u_Imag[m] tc^V V /I'**! L h <DT'fr> 
[»2 7] 

Ul(m) = U(m)/yjY^i\U{m)\* (24) 

^7 7^*1 6 l l li^ — ^e — pxtDx^j? h ^Stefita 
I B U) ltd £ 19 , ^-^-^^ffiFi^rtO^^/U^-^Tt; 

tt<om®ft**/is#-tmc\ztj:zmz. (25) 

[*2 8] 

(25) 



:^r*M^<7)Mfj:, ^77^1 6 1 6-T^M^I F 

^7^1612 r-L-^up^^nfc* 
m*s<? h/^^tSFFT^^^ h/u^^r— s_ 
real [M] , S_imag [M] KR3£-f 5 o 
[0 0 6 3 ] J£*_h<Z>#k3l£:#A<>' K\ ^'O' KF*I<7^— 

IS* (10) <^Ba«**S-t-SAoJ5ISt«r^FFT^>< 
^ h^»»*:K3eU, ^77^1 6 1 6T*£OMt^I F 

(0 ; (H>L2) 
1.0 ; (|n| < LI) 
l-(n-Ll)/(L2-Ll) ; 

uv(n) = u_real_prev(A//2 + n) • ws(n) 
+ uj*eal_now(Af/2 — (Fsize 



7^1 6 1 7 fliaft7 I/ — ^ tffl^ I' — 
^n^f-^^/U^Mc^ff^-^^, * (2 6) (C^i-ffi 
B8S»ws(n)W7 u—^PflfiiPfltcJ: 9 7 i^-^-^v^ 
«: (Fsize) 0*^f(Oa#tFS:#5o tit, *7 
^16 18^fO«ff««§U 132^3? 
^5 0 7 (^TSUt^^^^ixfc^^^^^ 5 0 8<D^ 

[*2 9] 



(LI < |n| < L2) 

(26) 

n)) • tws(- (Fsize - n)) 



(15) 
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w4xtcW^ixSwi:li&< , ME LP (Mixed Excitati 
on Linear Prediction) Ji^te t\ 1 7 \s- — AG0j5)&£^i: 

siims, *fc, *?ttt**tiriMBE* 

< , ME L P#5<;ft£\ 1 7 AOjfljfc*;*'*^ h/u 
^/*^«r*iJ3e-*-S»-&(cfc|3«{ciiBffl-rs li^r-# 

<5 o 

[0 0 6 5 ] 

f(^af«FlCF FTMF F TCOff^O 5 I F F T 

it -< r ^ « ft isr <o/jn $ * # * ««-r s a 

[83] f^-t?^ > hc7>#j-$:^><^ h^fi*B <*T^ 



28 



«B) <o#j£:^-f ht-&s 0 
[0 5] ^-^-^ *<7)*-<^ h/^tttRWtSfc 

#><7>ht-&£ 0 

[Ml 6 ] Si WH8ft»ff8*(ORSWt*tHrfc 

So 

S O 

[II 8 ] ^fiiBSrRIB-rSfc^^HTfc 

[di o] *^«fiStf»to3Soi5iEns:^i"^t3--^^ 
[ii i i ] ^-^^ff^M^^^n^r^-r^ — 

[Hi 2] ^F*^^J**a3l(7>i«ix«r^-r^D-^^ 

[Hi 3] mp^jz<D7 \s-M.mffiK&vim-tzizft 
20 [hi 4] ^^teigt^M^^tst^ 

[Hi 5] ^^^^^-^fk^T^-^ttttifflfiO^o 
[Hi 6] a*0*F^jS«5<Z>^n ^§r^So 

[Hi 7] ^mt*^* b&m&t ey^ffl&mm^i 

10 1 ajSS*Qt3l«5 

10 2 Sl h /t'trWlR 

J<7 1 0 3 7 Is — A^c^yu^ — ff-^Sft 

10 4 a<V K^/U*— fHfiCSR 

105 ^J-«:S«a5 

10 6 ^> kvn— ^e-^igtlff-S^ 
10 7 k^— ^^^tliHSffi 

10 8 K^-*-^;*»if-£95 

10 9 =frpr5fi£iN5£«5 

110 BtfSg#k3lS|5 

111 S2^^^ h/ufj-^fji 

112 ^-<^ h^si&w-was 
40 201 ^w^vyA^yijissaj 

2 0 2 g»»7 ^¥ ^%?m*£M 
2 0 3 7VyA3R?lJtt£Ufl5 

204 mmm&m&w 

2 0 5 7 U-Aifl^ 



(16) 
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[Hi] 



[SI 5] 



301 



401 



103 



101 



102 



T — 



104 



trt*SB 



105 



Afm] 



MR 



106 



8t**t 



107 



ft* VK 



106 



ft* >K A-fc«ft 



110 



111 



3> H^SiSSB 



Kit, 



11Z 



B[m] 



— 3 » 6>q 



404 «m%smx@ 



109V V 



•suets 



XT 



-3> V[k] 



405 h>ua$3frt»S 



— > IB(o>)l 




2/Tw <fo/2 



as© 



[12] [§6] 



soa *n&SfS£JOT mi 8&S:fl*rJK&M 




(17) 
[03] 
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*MSC3 80 




40 60 80 



120 

* 8000/256 (Hz> 



[0 4] 




60 BO 



100 



120 

* 8000/256 (Hz) 



[014] 



301 

CPA* 



302 



303 



305 



306 307 



SCI 
£3 



308 



309 



J 



(18) 
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[B9] 



[010] 



LAIm] 



LA(m] 



LAIm+2] 



LAtm+31 



LA'CriH-l ] - LA'[m+2] 



LA[m+3] 



LA(iiw3] LAfrm-3] 



LACnH-1] 



U(m] 



LA[riH-2] 



LA'[m+l ] - LA'[rm-2] 



LA[m] 



hA*J32lGk 
(D) ^hJWfDM 



1401 



1402 5 

y attj&UA — 

SKiHBa I A{m]| 
1 403 



1 404 ^ 

iv-hfi'v-nn Ef 

A'>h*A-7-8fg Eb[k] 

1405 \F 



1406 




1416 



1417 



(" return X 
VP] J 



1421 

1422 5 
|mai mjnax-3 j 



1423 



2 



d1=LAf.m+1]-LA[m] 
d3-LA£m+3HAIm+2] 
*2-fc^(d2) 



1424 



1426 




1425 



LA(m+1 ]= 
LA[ith-2]= 
(LA[m+ 1 1+IATit*.2]V2 



1427 



1428 



a ^ ' 

C return A 
LA[*] J 



[113] 



t3E3DQQws(n) 



u_reaLprevtM] 



*(n) 



EPA*) • 



301 



401 



»7f-A0tflOP (£i4M=(FFT£U 
u_real_now[M} 



uvtFsiia] 



[0 151 



403 







PES 


1 > -o 



404 







WHO 


—5— * 



405 V 



fcp/api 
' V[k] 



lA(cu)l 



(19) 



4#§B 2001-249698 



[§11] 



[B12] 



1431 ^ 



'maafiito LA[m] 
a* ?y OQ k 



1432 



Kpk=0. Nbtm=0, mb1 =mb2=£t 
Abtm[*]-Apy]-Hn-0 
Hpwt*][0]-Hpw[*1{:i]-0 
143 3 ^ 

m«ak+1 




1448 



G 



G 



H»-mean(Ap(ttNpkHVbeT)[Nbtni 
1 ] . Apk^Spk] Abtm(NbtTn]) 



1450 



11KSA-T 




return 
Hpw[n][2], Hn 



J 



(Hpwtn][2])- 
maxN(Hpw(n][2],Ha,Hw) 



1601 C saw*** ^ 

1602 



/t>KQ : ICmos 
/X>KWUVQ: V[Kmox] 

7U-A1M'X:Fsiza , 



FFTX^ HW1y7 7-©«Ofc 

S_resl[m}-S_bn2o[ tnJ-0 
(m-<W4-1) 



1605 



r 



to c .1,2 r ...JCmax 1 

1 606 y 



1607 
1608 



u_red[n],ujmag[n] 

21 



\y 



1609 
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SJmaa[m]«-SJnu^t>*fn] 
(m=M/2 t ... p M-1) 

31 



5_red,S_imcg& MQBTT 
u_regl-nowtM]-<m-(S_[2l[MD 



1604 



u_m£l[n]^i_imDg[n] 
(r>-0,._ ( M/2-1) 



iM n}=u_TB2l_pre(vCM/2+nl*w»[n>+ 
u_rBaLftQwCM/2-(F«ze-n)l*wsE-(Faze-n)l 



f return uvtFsiM] ) 



STP/OP 



IA<«)I " 



Ji 

SOI 



[816] 

508 sjps^sjso 



502 



Dk 



507 



503 



504 



505 > 



506 







cum 


















jam© 







tunc? 



J 



509 QPGP#tfE3 



[ID 1 7 ] 



— t"9*nsa*o*tooH* 

-o-ft»=200Hr 




8 10 15 20 



(20) 



2001-249698 



(72) fe^g^n) F^ — A(#3§-) 5J064 AAOO BB04 BB12 BC08 BC14 

#5SJII**^5(flT5te^fi:3#2* BC18 BD01 

tfc?>f . 7 — /U ■ bf — i^#&t£^i&#iiffW 5K041 AAOO BB08 CC01 DD01 EE23 

5EBfF*3 HHOl HH10 HH24 HH44 

9A001 EE04 HH15 



